A powder metallurgical approach is utilized to prepare grain oriented Laves phase compounds of TbxDY1_xFe2" The magnetostrains observed in the oriented compounds, though containing ~20% porosity as presently prepared, are far superior to those of arc cast and highly dense liquid phase sintered materials. Also, it is shown that the alignment achieved is strongly dependent on the Tb/Dy ratio.
Recently, a number of studies have been carried out on the magnetic properties of rare earth-iron Laves phase compounds. Of particular interest are the high room-tempera-1-2 ture magnetostrains observed in several of these compounds which make them promising for a variety of technological I , , 3 app lcatlons.
However, since these materials are intermetallic compounds, they do not lend themselves to conventional fabrication processes such as machining or casting. Recently, a power metallurgical approach has been used successfully in this laboratory to obtain these Laves compounds in suitable sizes and shapes. Their magnetostrictive properties have been reported elsewhere. 4 -5 -6 In this study, it is shown that the magnetostrictive properties can be greatly enhanced by magnetically aligning the power particles prior to sintering. For this study, the pseudobinary system (Tb DYI Fe 2 ) with x close to 0.3 was x -x selected because this composition is particularly well suited for a wide range of device applications. At this composition, a relatively large magnetostriction is associated with minimal magnetic anisotropy.7 Spin orientation diagrams show that this compound, at room temperature, has its axis of easy magnetization along the major cubic symmetry [Ill] direction. 8
A power metallurgical approach can utilize the direction of easy magnetization by alignment of the power compound in a magnetic field. Figure 1 shows the X-ray diffraction patterns of random and magnetically oriented Tb.3DY.7Fe2 compound. In the surface perpendicular to the magnetic field, the diffraction intensity from (220) planes has decreased while the intensity of (222) reflection has increased, to a substantial degree, with respect to the intensities of reflections from these planes in an almost randomly oriented powdered compound. Low field magnetostriction measurements at room temperature show that with regard to both magnetostrains and rate of approach to saturation, the aligned material, though containing considerable porosity, is much superior to a highly dense (95% theoretical density) liquid phase sintered compound which is not aligned (Fig. 2a) . This superiority is possibly due to the effect of the preferred grain orientation on reducing the large internal strains at grain boundaries associated with highly magnetostrictive materials. Also, it is noteworthy that in rare earth-iron Laves phase compounds Alll»AlOO due It was also found that the alignment improves as the value of x in Tb DYI Fe 2 is increased, as is shown in Fig. 3, x -x where the relative intensity of reflections from (222) and (220) planes are plotted against values of (x). This is atributed to the fact that Tb DYI Fe 2 has a minimal ani sox -x tropy near x = 0.3. An increase in (x) will increase the anisotropy making an improvement in the alignment degree possible. This is evident in X-ray diffraction patterns taken from aligned sintered TbFe 2 materials (Fig. 4a) . In the plane perpendicular to the direction of the field, the (220) reflection is almost non-existent whereas the reflection from (222) 'planes has the strongest intensity. 
